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High-accurag thermognamicproperty calculation methods are needed for a wide wagkgpplications in thegas
industry, including gas meterig (sonic nozzles and orifice metergas storge, and compressor and intergga cooler
calculations.

A Eurgpeangas research workingroup of GERG (Grope Eur@éen de Recherches Gaziéres) has irgadstil the
pVT behavior of naturagjases and as a respitblished the GERG 88 viriabgation forpressurespito 12 MPa in
1988 [1]. Followirg that, the egerimental GERG data were used in corretatime AGA 8 - DC 92 guation [2]. To
test the compositional rage of gplication for the quations outside the rga of pipelinequality naturalgas additional
measurements on natuggses diluted or enriched wiflure gases werg@erformed at Rulgas [3]. To extend the
range of gplication, further rich naturajases (hgh contents of ethanpropane and butane) are bgimvestpated
at NEL, National Egineerirg Laboratoy, Glagow, and Rulgas AG, Dorsten. This work ipansored $ oil andgas
companies as well as the Gas Research Institute, @hicA GERG workiig group has recenyl assessed existin
fundamental guations of state for their ahifito calculate relialgland accuratglcaloricproperties like peed of sound
or heat cpacities. Even the referencguation of state used toglahe AGA 8 - DC 92, fails to fulfil some of the
requirements [4].

As a consguence of this assessment of exgstiguations in the GERG WorkinGroup of 1.3 "Fundamentalgeiation
for caloricproperties,” Klimeck, $an and Wgner proposed the congt of develping a new wide-raging equation
of state for naturajases [5]. Theqeiation will be epressed in terms of Helmholtz eggiand cover the whole fluid
region describiny accuratgl the gasphase of naturajases and will be valid iphase quilibria and liguid phase
calculations. The main advageaof such anapiation is that even fompalications which are copbetely in thegas
phase therediction of calorigroperties near thphase boundsrwill be greatly improved.

Details of the Eungean researchrogram will begiven and some results discussed.
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